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(54) yCTK)«CTBO JUlfl PEMOHTA OBCAXIHUX KOHOHH 



MjoepcTOOie ;OTHOCHica k ycxpoHCTBaM, npH- 
MeriHeMiiiM npn ycraHOBKe npoflOJifcHO-nxfrpiipo- 
saiSttix miacTupcH m Mcranninccicax Tpy6 
EI o6caAmxi,KOJioifHax Hc4>TiiHbiX, rasoBUX ■ 
BOAHHUX jcavasKKR c iicJibio BocciaHOBncmw 
repMenmbcTH' CTCROK koaokh. 

H3BCCIHO yCTpOHCTBO JUIA yCiaHOBKH MCian* 

ronecKHX luiacnapeH, co.vpacamce aanoJiHCHHUB 
XMAKOCTUO anacrinHBin cocyxu cnycicacMMii 
K weciy BOBpeacaeKHJi koaohhm hi tpoce. Ha 
DOBtpxHocm GanjioHa cnetiHamnuMii aaaoiMa* 
ibu Kperonca MCTannjRcacHM rw^papoaainoifi 
naaciMpfc. Bnyrpii - JJiacTiriHoro cocyna »;3iow- 
KOcn'tioMCQten BSpuanoH 3apaa c 3ncicip(>' 
iKTOKaTopoMl RaoiiiipeiiKe rniacmpa a icojioh- 
Re ocymccranacTcaj npH b3pmb€ 3apwaHlli^5j; 

OcBOBicuM HcAocrarxoM 3Toro ycrpoHCTma aB-' 
jWCTOi.TpynHOCib AcxnreKCHHa pasHOMcpHoro 
pacQiHpeHHii^^fmacmpa no acea aahhc. 

HaM6oAee^6AiOKKM no tcxhhvckom cymHoc-^vj 
TH H AociifraeMOMy pcoynsTafy K npcAnaraCMO-"' 
My HBJiaercji ycxpoHCTBO Ana pcMoma o6caA- 
Hux KOAOiiH, concpjKamec noAyio unanry c 
ynopoM, ijHJpMHpyioDiyio ynpyryio roaoaicy. 
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;iceaKHH KOHyo-nyaHCOH a yciaHOBACHMMfi Ha^;.^^5 
tiiT2fire Mcacny;yno|K)M a KOMycoM-ii!yaHCOMOM|''v'- 
RpOAOAftHO. ro(t»papOBaiQ!i)ifi .*nAacrapb!!^l2l . 

HeAOcraTKOM -lOBecTHoro yCTpoftcraa , aana-^ V 
CTCA TO, tiro acecncHi KOHyc-nyaHcoa *np<Aaa*|>;g- 
pKTCJibHoro paauxpcKRa npoAonufo-roctpapoaaH-:^;; 
Koro nnacTupa aunonneH c rnaAKofi 6oKOBbftJt:*^ • ^ 
noBepxKocruo. TaKofi iconyc npn paciuHpcHHH ' 
.BnaANH nnacniipa ooaAaer o6paTHMM nepcni6 
Mcianna. B pc3ynMaTe Kawaa k3 anaAKw o6- 
pajyer AaoMHM^ HeAOpKMMU nnaciwpa k KOAOfi|; . 
ac JIpyrMM HCAOciancoM ycrpoMaBt 
B03MO«HOcri*'3aicniowBaHHa 
B oeoABofifKonoHHe » "*^'^^*5SSft^^ 

Uenftn^ioodpeTcm^^ 
Kavciaa ' pci3£m^ 

cro nyiCM KCicnio9ctuui 3aKAMMHBaHiui a^ peg; 
MOKTHpycMOi! KOJioHHC KOHyca-nya«ooHf^9|^ 
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lA peMom^^^lnw 



AAA pcibWHia^oeoawx^^k^^ 
nonyv unaHry c'ynbpoM, <|KjpMHpyibiuyK) yn-. 
pyry» ronoBicy, xcccTKaii KOHyc-nyaacoH a V 
ycraHOBJieHHMH aa uinuire Mcray ^"^5^^,^^^^^ 
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3 * '^SWiR ^ 

.HMMH KaiiaBKaMH. HMeiomHMH. nepeMeHHbiK pa- vMaaKOM/ pe3KO fi . ^. 





' nCMA fWiw "Ji'* ^ . „ 

nHMCCKHM lUiacTbipeM 5, KOTOpWM .onHIJM.KOH 

II0M onHpacTcii iia KOHyc-nyancoM 2, a oi oce- 
Boro nepeMeiuciiMJi BPepx ynep«HBaeicji yno- 
pOM 6. . 

. :. TKecTKHii Koiiyc-iiyaHcoH 2 npenaaBii«et co- 
6oft yccMCHHwii Konyc (<t)Mr. 6), Ha^&KOBOH 

nOBCpXHOCTH KOTOporo BUnOJIHeHM nnonOJItHK 

panHycHue KanaBKH no iHcny ' Bnr 
pa S.'yroJi HaicnoHa o6pa3yiomeH. 
cociMMMOim 9-12", yBejiMMMBaexca flo 35- 
40* y 6onbuiero ocmobbhiw KOHyca. Pajwyc 
KawaBOK nepeMeHiiMH. V Meiiwuero ocHOBaHiw 



HOC yBejjwKHHe npoxoflHoro nHaMetpa.niiacTb.- 
vn a yron nomeMa o6pa3yK>weM 6onee 40 ; 
BeaiT K DHawejibHOMy yBcnMMCHHio Meo6xom«- 
MHX oceBMX ycwwH BHJi npoxoxcncHMH KOHyca- 
25 nyaHCOKa h yxywiKHHio KawciBa pacuwpeMMH. 



muMeTp yBenHMHBaercd no oTHOUieinno K Ufa- 
MCipy KOHyca Ha 6-7 mm « 146 h flo 8-9 mm 
nficAHMMx TDv6ax. 3to no3BOJiaeT cooibctctbch- 

M^HT. 3).K0H«HrypaaHH --^<>P<^:^^}^m^^^;^^ 
BHy.peHHH« Ko.nyp ^^^^-^^^^^^^^^^^^.Ji^^ 
ycy aruAHH njiacrwpji, a oaicM yscnHinMcicii. jimw.^. 
HanpHMcpV juiH KOH^ca nyaHcoHa. npHMCHHCMO- 
it> Ann pcMOHia 146 mm o6cawibix>K(MiOHH.^. 
paflH^c KanaBOK y MCHbiiicro ' ocHOBaHH^^ (4>wr3) 
cociaBJWCT II MM. B cpenHCM CCTCHHM: (cl)Hr.4) 
16 MM, y 6oiibiiJcro ocHOsaHHH KOHyca >7 
• 28 MM- (<})Hr. 5)- . .:'<A^>^-r^;^ ' ' 
YcraHOBKa luiacnap' » kojiohhc oGcajiHMX 
Tpy6 ocymccTBnjicTca nyi«M npoTHiMBajwH qc- 
pc3 Hcro 3icccTKOP> KOHyca nyaHcoHa 2 • 4>op- 
MHpyiouieM ronoBKH 1 (^hf. 2). 

B Haiajie. b 6c3onopHOM .^ht. 3) h nacnw- 
Ho B onopHOM:^(*Hr. .4 M 5) pc»iMc|^^ 



?3HaqHTfnoBucKTk HajxwKHocTb MX pa6oTM. npM 
pacuiMpcHMH mxaciupH ruawHM KOHycoM c 
VyrjioM noflbCMa o6pa3yioiucM b 9-12 , kzk 
3TO npiawTO B npoTOTMne, npoxonHOH waMcip 
cooTBCTCTBycT juiaMCTpy KOHyca-nyaHCOHa. 

' OopMyna H3o6pcTCHM« 
ycipoMCTBo onH pCMOHTa 06caiIHMX KOnOKM, 

cowJpMinec noJiyw unaMry c ynopoM, cfropMH- 
pyiomyio ynpyryio roTOBicy. xcctkmm KOHyc- 
Siji^ nyaHcoM h ycraHOBncHHMM na unaHrc Mcjicny 
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' nyicM nwiuiBwiS'W**^ jKi«v#**.-— 

— " „.„«.„T w KaHaflicaM KO. .y ...IpyeMOH KonoHHe Konyca-nyaHCOHa. nocneiooiM 

Hyca-nyaHCOKa 2. KoHiaKt y«r.K«BaK,mHfla. 

ce n«|K)pMaiiMH Bnanw SnaronapH nepcMerao- „„acTi„p, coBM«iueHM c , 

^ paoKypy 7 ... -P-" «;;i^3«^<J'"-':.._.^Z^ KOHyca-nyaHcoHa. a 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water v^ells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head. 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical rani, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9'*-12°, increases up to 35''-40'' on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the waH of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9'*-12*' (Fig. 6). The fiirrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owmg to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
fiirrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
350.40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase {or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the rehability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reliability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing firom the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 



[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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